The effects of estradiol on pituitary responsiveness to dopamine in vitro: a comparison of ovariectomized Fischer 344 and Holtzman rats.
The objective of this study was to determine if the effectiveness of dopamine as an inhibitor of prolactin is altered by estradiol in strains of rats which show marked differences in estrogen-induced pituitary hyperplasia. Groups of Fischer 344 and Holtzman Sprague-Dawley rats were ovariectomized and implanted with Silastic capsules of estradiol. Rats were sacrificed by rapid decapitation following a brief period of ether anesthesia at 2, 4, 6, 8 weeks (F-344) or at 2 and 8 weeks (Holtzman) of estradiol treatment. The pituitary was removed and cut into fragments which were either snap frozen for initial prolactin content measurements or incubated for 60 min in the presence or absence of dopamine (1 x 10(-6) M). Prolactin was measured in the plasma, in sonicates of the pituitary and in the incubation medium by double antibody radioimmunoassay. Pituitary weight and plasma levels of prolactin were significantly less in Holtzman rats compared to Fischer 344 females at 2 or 8 weeks of estradiol treatment but pituitary concentrations of prolactin were not different between the two strains. Pituitary fragments from Fischer 344 rats studied at 2 and 4 weeks of estradiol treatment did not respond to the removal of dopamine in vitro whereas pituitary fragments from Holtzman rats obtained at 2 weeks of estradiol treatment did release significantly more prolactin in the absence than in the presence of dopamine. Pituitary fragments taken from Fischer 344 rats at 6 and 8 weeks were responsive to dopamine whereas pituitary tissue from Holtzman rats was not responsive at 8 weeks. The data indicate that temporal differences in responsiveness to the inhibitory effects of dopamine occur in strains which are susceptible or resistant to the formation of pituitary tumors following prolonged estradiol treatment.